tions from ileum and rectum. In addition, a significant proportion of the labelled secreted mucin was recovered as guanidine hydrochloride-soluble material corresponding to mucus gel glycoprotein. Metabolic labelling will give an indication of the turnover of the labelled products isolated but not an absolute measure of mucin in these experiments. However, the small amount of tissue required and the sensitivity and flexibility of analytical methods for radioactive mucins show that mucus glycoprotein metabolism can be followed by choice of radioactive precursors appropriate to the tissue under study, as illustrated by the examples above. T h e anti-oestrogen drug tamoxifen (one of a series of synthetic triphenylethylene compounds) is widely used in the chemotherapy of breast cancer [ 1 I. Its major anti-tumour activity is believed to be due to binding to the oestrogen receptor, but there is also evidence for the existence of one or more additional mechanisms [ 21. Recently, tamoxifen has been reported to inhibit translation in the rabbit reticulocyte system Control experiments using I '%, (v/v) ethanol were always included and, where 17-P-oestradiol was used, additions were made simultaneously with the tamoxifcn, in equimolar amounts, each contributing an ethanol concentration of 0.5%
Growth in the absence and presence of tamoxifen (with o r without I 7-P-oestradiol) was followed spectrophotometrically, with sampling every 30 min for 4.5 h. After the addition of the drug the onset of growth inhibition was detectable by this method after about 60 min. At this time the viability of thc cells was markedly reduced by the two highest tamoxifcn doses used (data not shown). It may be that conversion o f the drug to a more active form is required. Indeed it is known that in man tamoxifen is converted to a number of metabolites, e.g. the more potent 4-hydroxytamoxifen. T h e addition of equimolar amounts o f 17-P-oestradiol simultaneously with tamoxifen had no effect on the growth inhibition of either strain A224A (mating type u ) or strain Y 1 I6 ({mating type a } . data not shown). Further more the 17-P-oestradiol alone did not have any effect on the growth of either mating type.
Some inhibition of growth was observed in the control containing 1% (v/v) ethanol. However, in other experiments using only 0.Sn% (v/v) ethanol or alternatively 1%) (v/v) dimethylsulphoxide, although a lower level of inhibition was observed due to the solvent alone, growth inhibition by tamoxifen was not significantly different to experiments in lo% (v/v) ethanol. Therefore we conclude that growth inhibition by tamoxifen is not affected by the presence of ethanol in the culture medium.
T h e observation that tamoxifen greatly inhibits the growth of S. cer-wisiue A224A in a dose-dependent manner is o f particular importance in view of the recently proposed longterm administration of tamoxifen as a prophylactic treatment for breast cancer because it suggests that this drug may have a range of adverse effects in cell growth that should be investigated.
T h e lack of response to 17-B-ocstradiol is of special interest because EBP has been isolated and characterized from yeast and this EBP has a high affinity for oestrogens. IHowever, the anti-oestrogens nafoxidine and tamoxifen, are known t o show low affinity for the yeast EBP. Thc binding specificity profile for the Srrcc,h(irotvivcc.s EBP is unique and quite unlike that of the mammalian oestrogen receptor 141.
Further investigations iti t*ivo and iri vitro are required t o determine the mode( s) of inhibitory action of tamoxifen against yeast cells and these will involve the investigation of eukaryotic translation systems including that from Sucdiur-ot q w s cwe iisiuc~, Serine has been classified a s a nutritionally non-essential amino acid in animals hecause it can be endogenously synthesized from the glycolytic intermediate 3-phosphoglycerate. However. for the rapid proliferation of cells grown in culture, serine becomes a conditionally essential amino acid, presumably due to its ability t o provide precursors for Ahhreviations used: SHMT. wrine hydroxymethyltraiisier~isc:
I'M, phoaphnte-huliei-ed saline.
nucleotide biosynthesis (I(> t i o t ' o via the reaction catalysed by serine hydroxymethyltransferase (SHMT ). This enzyme effects the transfer o f ;I one-carbon moiety from serine t o tetrahydrofolate, forming 5,1O-methylenetetrahydrofolate with the concomitant formation of glycine. Methylenetetrahydrofolate is used directly for pyrimidine biosynthesis c k tiovo as a substrate for the methylation of d U M P to d T M P catalysed by thymidylatc synthetase. In addition, both conversion of the methyleiietetrahydrofol~ite t o I O-formyltetrahydrofolate and the aforementioned production of glycine provide direct precursors for purine biosynthesis de t i m v .
We have proposed a metabolic coupling between the pathway of serine biosynthesis and that o f serine utilization via SHMT in rapidly proliferating cells as a means of preferentially channelling serine towards nucleotide synthesis clc~ VOl. 17
